THE endemic hypoplasia of the permanent teeth known in this country as mottled enamel was first reported by Eager' in 1901 . The first investigation in the United States was the extensive one of Black, 2 and McKay,3 published in 1916 . At present in this country alone there are more than 200 areas where endemic mottled enamel has been confirmed by survey; in addition there are approximately 100 areas where the endemicity has been reported but not confirmed by survey. These approximate 300 areas are distributed among 23 different states.
The incidence of affection in an endemic area is relatively high, often 90 per cent, and in some instances all children exposed throughout the period of calcification of the teeth are affected. In the light of present knowledge, mottled enamel is a water-borne disease associated with the ingestion of toxic amounts of fluoride present in the water used for drinking and cooking during the period of tooth calcification. The minimal threshold has not yet been definitely established but studies to date would suggest that amounts below 1 p.p.m., expressed in terms of fluorine * Read before the Epidemiology Section of the American Public Health Association at the Sixtyfourth Annual Meeting in Milwaukee, Wis., October 7, 1935. (F), are of no public health significance.
There is apparently no race, color, or sex differential. With respect to the teeth, the causative factor is operative only during the period of calcification, which, with the exception of the third molar represents approximately thefirst decade of life. There is some indi--cation 4 that the skeletal system might likewise be affected; if this is true, it would be necessary to extend the time range to include adults.
The macroscopic pathology in the human has been classified according to severity thus: normal, questionable, very mild, mild, moderate, moderately severe, and severe. These various, gradations have previously been described.5 This classification, depending on the degree of severity of the affection, permitted in turn the development of the following " mottled enamel indexes" of a community6, 7 Ainsworth, 9 in addition, maintain that the eruption -of the secondary dentition is delayed.
From observations made by one of -us (HTD) in areas of relatively`high -fluoride concentration (more than 4.0 p.p.m.) there is, likewise, sufficient evidence to suggest an apparent tendency -to a higher incidence of gingivitis ( Figure I ).
POSSIBILITY OF ERROR IN NON-QUANTI-TATIVE STUDIES
A review of the literature indicates that surveys of the past have been largely non-quantitative. In many instances data of little value are submitted relative to two important conditions, namely, (a) the number of children in the group studied, together with the length of time of their constant exposure,-and, (b) possible changes in the chemical composition of the water used during the life period of the group examined.
The number in the group examined should consist of at least 25 children 9 years of age or older who had used the water under .investigation continuously since birth for both drinking and cooking. Breaks in continuity totaling less than 30 days in any one calendar year are excepted. In instances where the examination of the first 25 children discloses an incidence of less than 75 per cent, the number in the group examined should be increased to at least 50, if possible. In other words, when more than 25 per FIGURE I . Because of possible changes in the fluoride content of water supplies, it is obvious that an attempt to correlate clinical observations with a single fluoride determination of a municipal water associated with endemic mottled enamel introduces the possibility of questionable correlation. In respect to water from deep wells, the fact that the mineral content usually varies within comparatively narrow limits might be misleading until it has been definitely ascertained that there have been no changes in the physical set-up of the water supply during the lifetime of the children. Hence the amount of fluoride in a water sample taken at the time of the clinical examination may mean little unless a complete history of the water supply concomitant with the life of the children examined, has been obtained.
It must also be borne in mind that some municipalities using deep wells for their common water supply have more than one source of deep well water. For instance, the largest city in the United States known to be affected with mottled enamel regularly uses water from one group of wells for 6 months of the year, and from an entirely different group for the other 6 months. This rotation has been followed for the past 4 The fluoride content of the monthly samples of water was estimated colorimetrically by means of the zirconiumalizarin reagent. 18 The results obtained are given in Table I .
As has been pointed out previously,7 it may be reasonable to suppose that the mottled enamel index will be found to depend entirely on the fluoride concentration of the drinking water; but it is possible, on the other hand, that other constituents of the water may have some influence on the activity of the fluoride. For this reason it appears desirable that a careful survey of a community for chronic endemic dental fluorosis should include also, for the present at least, a chemical analysis of the drinking water for constituents other than fluoride. Results of the chemical analyses of the waters from -the South Carolina and Texas cities are given in Table II. The water histories, especially with respect to variation, and other comparative data obtained in the study of the 10 cities referred to are given in Table III . DISCUSSION An analysis of the history of the common water supply respecting continuity clearly indicates the extreme caution necessary in attempting to correlate clinical observations including verified water biographies, with a single fluoride determination or even an annual arithmetical mean of the fluoride content when the communal water supply itself contains one or more extrinsic variables. In more than half of the cities in the group there are sufficient interruptions to warrant caution The application of epidemiological principles for the purpose of determining a minimal threshold of toxicity produced under natural conditions presupposes that inferences shall not be drawn from studies of cities in which there is an interfering relevant variable in one or both of the factors which are to be correlated. The magnitude of the population of these 10 cities makes possible a clinical examination of a sufficiently large sample in each community having the essential characteristic of continuously using a common water supply for domestic purposes. But when an attempt is made to correlate the mottled enamel index of the community with the mean annual fluoride content, only 4 of the cities are appropriate for quantitative evaluation; in the others, an approximate evaluation only is possible.
With respect to an adequate clinical sample, it has been found desirable, if not necessary, in instances where the examination of the first 25 children discloses an incidence of less than 75 per cent, to increase the minimal number of the group, whenever possible, to at least 50. In other words, when more than 25 per cent are diagnosed 4" normal " or " questionable," the increase in the number examined naturally tends to compensate for the fluctuation in sampling and its corresponding influence on the computation of the community mottled enamel index.
The data obtained in the study .of these 10 cities and the fact that many reports in the literature generally omit inherent basic data required for epidemiological purposes suggest the classification of endemic areas under three heads: 
